Cell bioenergetics in Leghorn male hepatoma cells and immortalized chicken liver cells in response to 4-hydroxy 2-nonenal-induced oxidative stress.
The major objectives of this study were to compare cell bioenergetics in 2 avian liver cell lines under control conditions and in response to oxidative stress imposed by 4-hydroxy 2-nonenal (4-HNE). Cells in this study were from a chemically immortalized Leghorn male hepatoma (LMH) cell line and a spontaneously immortalized chicken liver (CELi) cell line. Oxygen consumption rate (OCR) was monitored in specialized microtiter plates using an XF24 Flux Analyzer (Seahorse Bioscience, Billerica, MA). Cell bioenergetics was assessed by sequential additions of oligomycin, carbonyl cyanide-p-trifluoromethoxyphenylhydrazone (FCCP), and antimycin-A that enables the determination of a) OCR linked to adenosine triphosphate (ATP) synthase activity, b) mitochondrial oxygen reserve capacity, c) proton leak, and d) nonmitochondrial cytochrome c oxidase activity. Under control (unchallenged) conditions, LMH cells exhibited higher basal OCR and higher OCR attributed to each of the bioenergetic components listed above compared with CELi cells. When expressed as a percentage of maximal OCR (following uncoupling with FCCP), LMH cells exhibited higher OCR due to ATP synthase and proton leak activity, but lower mitochondrial oxygen reserve capacity compared with CELi cells; there were no differences in OCR associated with nonmitochondrial cytochrome c oxidase activity. Whereas the LMH cells exhibited robust ATP synthase activity up to 50 μM 4-HNE, CELi cells exhibited a progressive decline in ATP synthase activity with 10, 20, and 30 μM 4-HNE. The CELi cells exhibited higher mitochondrial oxygen reserve capacity compared with LMH cells with 0 and 20 μM 4-HNE but not with 30 μM 4-HNE. Both cell lines exhibited inducible proton leak in response to increasing levels of 4-HNE that was evident with 30 μM 4-HNE for CELi cells and with 40 and 50 μM 4-HNE in LMH cells. The results of these studies demonstrate fundamental differences in cell bioenergetics in 2 avian liver-derived cell lines under control conditions and in response to oxidative challenge due to 4-HNE.